INTRODUCTION
Down syndrome, also denominated as trisomy 21, is a genetic alteration in which the affected individuals carry an extra chromosome 21 (1, 2) . The craniofacial and oral features involved in Down syndrome include brachycephaly (condition where the head is disproportionately wide), usually small nose associated with a low nasal bridge, small maxilla, ogival palate and tong with fissures and papillary hypertrophy (2) . Children with Down syndrome have a smaller brain volume than other children. Previously unreported reductions in parietal cortex, oft-reported reductions in the temporal lobe and improper neural development might be responsible for the particular features of mental retardation that in some way result from trisomy 21 (3) . There is no significant difference in dental arch shape between Down syndrome patients and non-syndromic subjects. High frequency of shelf-like palate is decreasing by age.
Results indicate that palatal vault morphology is subjected to age-related changes (4) . These individuals have a more hypoplastic facial middle third with reduced nasal protrusion and a smaller lower facial third (mandible) than non-syndromic subjects. Computerized anthropometry can be used for quantitative examination of the facial characteristics of Down syndrome patients (5) .
The teeth of these patients present complete mineralization, but with a great variation in the eruption pattern, although it maintains a certain similarity in the sequence and symmetry. It is common to find cases of periodontal disease, and lower incidence of caries in Down syndrome patients (6) . The higher prevalence of periodontal disease is probably related to the impaired host response rather than to specific periodontal pathogens (7). The low caries prevalence seems to be due to immune protection caused by the elevated salivary S. mutans specific IgA concentrations (8) .
Dental anomalies are very common, both in the primary and permanent teeth, and in the patients with Down syndrome, dental anomalies occur with an incidence five times greater than in the normal population (9, 10) . In the primary dentition, the most commonly absent teeth are lateral incisors, while in the permanent dentition, third molars, second premolars and lateral incisors, in this sequence, are the most frequently missing teeth (11) . Desai (12) described the oral anomalies that may require medical consultation, but also emphasized that these patients are routinely managed in an office setting to treat cases of microdontia, hipoplasia, partial anodontia, taurodontism and others manifestations. According to Seagriff-Curtin et al. (13) , the most common dental associated with Down syndrome are variations in tooth number and morphology. Tooth eruption may be delayed, may occur in an unusual order and can be 2 to 3 years behind a child's normal eruption pattern. Over-retained primary teeth are also common. There is a high incidence of impacted teeth and hypodontia is a frequent finding. Peg laterals, shovel-shaped incisors and taurodontic teeth are often observed.
The purpose of this study was to evaluate the incidence of dental anomalies in Brazilian patients with Down syndrome. The authors understand that this study is of great interest and can contribute to the treatment of these special needs patients.
MATERIAL AND METHODS
This study used a sample of 49 panoramic x-rays of patients with Down syndrome. The patients were Brazilians subjects aged 3 to 33 years (22 male and 27 female) and were recruited from the Center of Studies and Treatment of Special Needs Patients at the School of Dentistry of São José dos Campos, UNESP, Brazil. The radiographs were taken during dental treatment after parental consent had been granted. The study design was approved by the institutional Ethics in Research Committee (Protocol #079/2003).
The dental anomalies were evaluated by interpretation of the panoramic radiographs in a lightbox by 2 experienced observers (radiology specialists). The patient was not submitted to clinical examination. The collected data were individually logged verifying the type and incidence of the dental anomalies in each panoramic radiograph, according to the International Classification of Diseases (ICD) (14) , tooth eruption and pattern developmental disturbances (K00-0 until K00-9), as follows: 1 -Dental Anomalies of Shape: 1.1 macrodontia, 1.2 microdontia, 1.3 gemination, 1.4 fusion, 1.5 dens in dente (dens invaginatus), 1.6 ectopic enamel, 1.7 amelogenesis imperfecta, 1.8 dentinogenesis imperfecta, 1.9 Hutchinson's teeth, 1.10 dilaceration, 1.11 taurodontism, 1.12 conic teeth; 2 -Dental Anomalies of Number: 2.1 ectodermal dysplasia, 2.2 anodontia, 2.3 supernumerary teeth, 2.4 pre-primary dentition, 2.5 post-permanent dentition, 2.6 accessory roots; 3 -Tooth Eruption Alterations: 3.1 retention of teeth, 3.2 delayed tooth eruption, 3.3 concrescence, 3.4 overeruption.
The characteristics of the dental anomalies observed in the panoramic radiographs in both primary and permanent teeth were recorded according to this classification. The corresponding tables and percentile analysis were elaborated. Figure 1 is a panoramic radiograph of a 11-year-old girl, who presented both presented two associated anomalies with taurodontism and proven anodontia.
RESULTS
Data analysis considered the frequency and association of dental anomalies, types and incidence in the studied sample, and their relationship with the number of involved teeth. Table 1 shows that 2 individuals (4.08%) presented no dental anomalies, 20 individuals (40.81%) presented only one anomaly, 21 individuals (42.85%) presented two associated anomalies, 4 individuals (8.16%) presented three associated anomalies, and only 2 individuals (4.08%) presented four associated Figure 1 . Example of a panoramic radiograph from a 11-year-old girl with Down syndrome, who presented two associated dental anomalies (taurodontism and proven anodontia).
anomalies. It means that, except for two children aged 3 and 5 years, all studied population presented at least, one type of dental anomaly, which gives a high incidence (95.92%). These two children had no dental anomalies in the primary teeth and tehir permanent teeth were at the beginning of mineralization stages. Table 2 shows the types and incidence of dental anomalies found in the studied sample relating the number of affected teeth.
Taurodontism was found in 42 individuals (238 involved teeth), anodontia was present in 17 subjects (44 involved teeth), 9 individuals presented suspected anodontia (19 involved teeth), 7 subjects had conic teeth (11 involved teeth), 5 individuals presented retained teeth (5 involved teeth), and root dilaceration, fusion, microdontia, and delayed tooth formation and eruption were present in 1 patient each, totalizing 8 types of dental anomalies detected 84 times with 329 involved teeth.
The sum of the percentages in Table 2 surpass 100% because the percentages refer to the incidence of each anomaly in relation to the total sample size and several patients had more than one associated anomaly. This presentation form allows comparing this study to previous works because most studies have analyzed anomalies individually.
DISCUSSION
Analyzing the anomalies separately, taurodontism was the most common dental anomaly, being identified in 42 (85.71%) out of the 49 examined individuals. It was also noted that taurodontism usually affected several teeth of the same patient and occurred in the same tooth group in most cases.
Comparing the present results to those of other authors, Alpoz and Eronat (15) investigated the incidence of taurodontism in mandibular molars of 22 Turkish children with Down syndrome aged 6 to 14 years and found that it was present in 66% of the subjects. The incidence of taurodontism was bilateral in 11 cases and unilateral in only 1 case.
Taurodontism is classified in three categories: hypotaurodont (mild), mesotaurodont (moderate), and hypertaurodont (severe) (16) . In the present study, only the presence or absence of taurodontism was considered, leaving the analysis of its severity for future investigations.
The cases of anodontia were divided in two types: proven anodontia and suspected anodontia. Proven anodontia was considered when there was radiographic confirmation of the presence of a primary tooth and absence of its permanent successor tooth germ. Absence of a tooth without the presence of its primary predecessor tooth was considered as suspected anodontia. In the cases were a tooth was missing, but its permanent successor was in formation or if there was a missing tooth and several cases of proven anodontia in the same patient, the hypothesis of anodontia was raised because everything indicated that those teeth had not been formed. As the primary tooth was not present, however, the authors limited to classificate the anomaly as suspected rather than proven anodontia. Most cases of suspected anodontia occurred with maxillary lateral incisors. The interpretation approach adopted in the present study was due to the fact that the authors did not have access to the complete patient's records containing their dental history. Proven anodontia was found in 17 individuals with 44 involved teeth, representing 34.69% of the sample. The cases with suspected anodontia occurred in 9 subjects with 19 involved teeth, representing 18.36% of the sample.
A previous study (17) stated that anodontia can occur both in the primary and permanent dentitions. The percentages of affected permanent teeth were: mandibular central incisor: 11%; mandibular lateral incisor: 8%; mandibular premolars: 8% maxillary lateral incisor:31%; maxillary canine:15% and maxillary premolars: 13%.
Ingalls and Butler (9) reported that the maxillary lateral incisor was congenitally absent in 25% of the children with Down syndrome. Cohen et al. (18) reported that anodontia occurred in 30% of the patients, as observed in the present study. Kumasaka et al. (10) analyzing 98 panoramic radiographs of patients with Down syndrome aged 5 to 28 years, verified that 63% of them presented oligodontia and the most frequently absent tooth was the mandibular lateral incisor (23.3%). Maxillary second premolars presented an incidence of anodontia of 18.2%, maxillary lateral incisors of 16.5% and the mandibular second premolars around 15.3%. These authors affirmed that the distribution of anodontia was generally similar for teeth with corresponding positions in both maxillary and mandibular dental arches. Larmour et al. (19) , in a retrospective literature review, determined that the prevalence of hypodontia ranged from 2.6% to 11.3%.
The outcomes of the present study differ from those of the reviewed literature with respect to the most common type of dental anomaly identified in Down syndrome barriers. While the aforementioned authors found anodontia as the most frequent anomaly, our findings point to taurodontism as the most prevalent. Table 2 shows that, except for taurodontism and anodontia, the other anomalies showed a low incidence. Conic teeth were found in 7 individuals, representing 14.28% of the 49 examined patients. Retained teeth were observed in 5 individuals, corresponding to 10.20% of the sample. The other dental anomalies were: 1 case of root dilaceration involving 5 teeth in a same patient; 1 case of fusion involving 2 teeth; 1 case of microdontia; and 1 case of delayed tooth formation and eruption, each one of them representing 2.04% of the sample.
Scully (20) stated that the eruption of primary and permanent teeth was delayed in individuals with Down syndrome and that the primary teeth not always had their formation completed before the age of 5, and that alterations in the eruption sequence might occur. Likewise, Coelho and Loevy (17) reported delayed tooth formation and eruption, alteration in the eruption sequence as well as microdontia and dental anomalies of shape. These authors found that 80% of Down syndrome patients presented alterations in the dental structures.
In this work, delayed tooth formation and eruption were not analyzed in relation to age, but rather in relation to the other present teeth, and hence comparisons are not reliable. A single case of delayed tooth formation and eruption occurred in a 15-year-old female, in whom all teeth were formed, except for the maxillary second premolar, which was in the beginning of root formation (probably with anodontia of the four third molars).
In conclusion, the presence of the dental anomalies in patients with Down syndrome is quite pronounced, with an incidence of 95.92%. Along their growth and development, these patients present at least 1 type of dental anomaly. These outcomes reinforce that dental care should be directed to prevent and/or control problems that unfortunately reach these special needs patients.
RESUMO
O objetivo do presente estudo foi avaliar a incidência de anomalias dentárias em indivíduos brasileiros portadores de síndrome de Down. A amostra constou de 49 radiografias panorâmicas de indivíduos portadores com idade entre 3 e 33 anos, 22 do sexo masculino e 27 do sexo feminino. As características radiográficas das radiografias panorâmicas das anomalias dentárias foram observadas tanto nos dentes decíduos quanto permanentes de acordo com CID (Classificação Internacional de Doenças). Foi encontrada uma alta incidência dos mais variados tipos de anomalias, tais como taurodontismo (50%), anodontia comprovada (20,2%), suspeita de anodontia (10,7%), dentes cônicos (8,3%), dentes retidos (5,9%) e outras. Pela análise dos resultados podese observar que os indivíduos portadores de síndrome de Down apresentaram uma alta incidência de anomalias dentárias e, na maioria dos casos, um mesmo indivíduo apresentou mais de uma anomalia associada.
